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We describe the previously unreported oxygen excess hexagonal antimony tungsten
bronze with composition Sb0.5W3O10, in the following denoted as h-SbxWO3+2x with
x = 0.167, to demonstrate its analogy to classical A
x
WO3 tungsten bronzes. This
compound forms in a relatively narrow temperature range between 580 ◦C < T <
620 ◦C. It was obtained as a dark-blue polycrystalline powder, and as thin, needle-
shaped, blue single crystals. h-Sb
x
WO3+2x crystallizes in the hexagonal space group
P6/mmm with the cell parameters a = 7.4369(4) Å and c = 3.7800(2) Å. The antimony
and excess oxygen occupy the hexagonal channels within the network of corner-sharing
WO6 octahedra. h-SbxWO3+2x has a resistivity of ρ300K ≈ 1.28 mΩ cm at room
temperature, with little if any temperature-dependence on cooling. DFT calculations
on a simplified model for this compound find a metallic-like electronic structure with
the Fermi-level falling within rather flat bands, especially around the Γ point.
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Introduction
Tungsten bronzes are a large family of compounds based on three-dimensional networks
of corner-sharing [WO6] octahedra. These materials have been intensely studied for their
potential applications in smart windows, chromogenic devices, sensors, dye-sensitized solar
cells, and photoelectrochemical water splitting.1–4 They are however, also of great interest
in fundamental research due to their structural variety and because they can act as hosts
for interesting physical properties such as superconductivity, magnetic ordering, and ferro-
electricity.5–11 Tungsten bronzes can generally be described as A
x
WO3 type phases, where
an electropositive guest atom A is intercalated into cavities in the 3D WO3 network. These
phases crystallize in a number of different structures that can be classified into four groups
depending on the geometry of the WO3 network, namely: the perovskite tungsten bronze
(PTB), the intergrowth tungsten bronze (ITB), the tetragonal tungsten bronze (TTB), and
the hexagonal tungsten bronze (HTB).
The known tungsten bronzes in the Sb-W-O chemical system display a range of structural
features. Tungsten bronze structures containing antimony are of particular interest from
a structural and bonding point of view as in these compounds antimony can either be in
a Sb(III) formal oxidation state, leading to the presence of a stereochemically active lone
pair, or in a Sb(V) formal oxidation state, which is considered to be more stable, but less
commonly encountered in oxides. Furthermore, antimony may form covalent bonds with the
oxygen atoms in the network, which may lead to strong electronic interactions between the
tungsten bronze host network and the antimony intercalant atoms. So far, two antimony
tungsten bronzes containing Sb(III) have been reported: (i) For low antimony contents in
Sb
x
WO3 (x ≤ 0.07), perovskite type bronzes form, with the antimony metal atoms in the
cages between the WO6 octahedra in the parent WO3 structure.
12 This is analogous to the
low intercalant concentration alkali tungsten bronzes, and also to the bronzes found for the
other group 15 metals arsenic and bismuth.13 (ii) Additionally, an ITB phase is known in
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the system Sb-W-O, which is i-Sb
x
WO3 with 0.12 ≤ x ≤ 0.20. This ITB crystallizes in the
orthorhombic space group Pmmm (No. 47).14 Its framework includes hexagonal channels,
which are occupied by the antimony atoms. These channels are separated by perovskite-type
slabs (along the b-direction) that are two WO6-octahedra wide. The [WO3]-framework of the
i-Sb
x
WO3 can be considered the simplest of all possible frameworks for ITB phases, since it
has the minimal perovskite-like WO3-type slab thickness possible for an ITB. Klingstedt et
al. combined exit-wave reconstruction from focal series of HRTEM images with single crystal
XRD and total energy studies on this ITB.15 They found an improved structure refinement
with the incorporation of oxygen covalently bound to antimony in the tunnels for a certain
stoichiometry, similar to what has been reported for the HTB-like phase encountered in the
Sb-Mo-O system.16
Here we describe the previously unreported oxygen-excess hexagonal antimony tungsten
bronze. Our studies clearly show that this material contains [SbO2]
+ units, which estab-
lishes this compound as the first tungsten bronze with antimony in a formal Sb(V) oxidation
state. The discovery of this hexagonal tungsten bronze bridges a logical deficiency in the
structural chemistry of antimony tungsten bronzes, extending the structures of the known
perovskite-type and intergrowth bronzes in the Sb-W-O system. Furthermore, it establishes
the structural richness of the Sb-W-O chemical system.
Results and Discussion
Synthesis and single crystal x-ray diffraction. Powder xray diffraction indicated the
presence of a hexagonal bronze in the Sb-W-O system, and detailed phase equilibria studies
performed to determine the composition of the hexagonal bronze phase clearly indicated it to
form at one particular antimony content, and, critically, only with an excess oxygen content


























Figure 1: Crystal structure of h-Sb
x
WO3+2x along the (a) c-direction and a high-symmetry
(b) ab direction. The crystal structure was obtained by a single crystal XRD structural
refinement (for details of the refinement, see tables 1-3). The oxygen atoms are red, and the
[WO6] octahedra purple. The partially occupied antimony positions are orange/white. In
h-Sb
x
WO3+2x , each antimony site is split into 6 partially occupied off-center positions that
sum to a antimony atom occupancy of x = 0.167.
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Sb0.5W3O10 - in the following denoted as h-SbxWO3+2x with x = 0.167, according to com-
mon practice for tungsten bronzes - was obtained as a single phase polycrystalline dark-blue
powder, and, eventually as blue needle-shaped single crystals from the LiCl mixture. The
samples were found to be stable in air and moisture. The crystal structure of h-Sb
x
WO3+2x
was solved and refined from single-crystal XRD data in the hexagonal space group P6/mmm
(No. 191) with a = 7.4369(4) Å and c = 3.7800(2) Å. We did not let the occupation of an-
timony relax freely in the single crystal refinement process, since such a procedure would
not converge due to the positional and vibrational disorder associated with the antimony.
Instead, the other parameters were first refined, and the antimony occupation was manually
changed with a small step width (the corresponding the R1 and wR2 values are shown in
the Supplemental Information accordingly). The antimony content was held constant ac-
cording to the Sb:W ratio of 0.167:1, which corresponds to a stoichiometric [SbO2]
+ unit in
the channels. This is in agreement with the fine-tuned refinements, and within error of the
obtained antimony to tungsten ratio of 0.170:1.00 from our ICP-MS elemental analysis. The
details of the refinement are summarized in table 1, and the corresponding crystallographic
positions are presented in table 2. The anisotropic displacement parameters for tungsten
and antimony are listed in table 3.
The unit cell of the refined structure for h-Sb
x
WO3+2x is depicted in figure 1 along
the c-axis and along a high-symmetry crystallographic axis in the ab-direction. The crys-
tal structure of h-Sb
x
WO3+2x is closely related to other hexagonal tungsten bronzes. The
antimony is not in the ideal central position (0,0,1
2
) in the tunnel that corresponds to the
Wyckoff position 1b. We rather find a strongly improved convergence of the structural model
with the experimental single-crystal XRD data when the antimony is split into 6 partially
occupied positions (0;y ;1
2
) displaced from the center of the tunnels, corresponding to the
Wyckoff position 6k. Only one of the displaced positions can be occupied in any tunnel,
because the displaced sites are too close together to accommodate more than a single Sb.
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Space group P6/mmm (No. 191)
Absorption correction method SADABS
Temperature 298 K
Lattice parameters [Å] a = 7.4369(4)
c = 3.7800(2)
Cell volume [Å]3 181.05(2)
Formula units/cell 1
ρcal [g cm−3] 7.084
µ [mm−1] 49.325
Crystal size [mm] 0.007 x 0.014 x 0.048
F(000) 327.5
Radiation type Mo Kα1 λ = 0.71073
Θ range [◦] 3.163 - 27.472











R1 (all data) 0.0148
R1 (≥ 2σ) 0.0148
wR2 (all data) 0.0346
wR2 (≥ 2σ) 0.0346
Max/min residual electron density [e Å3] 0.708/-1.313
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Table 2: Atomic coordinates, isotropic displacement parameters, and occupancies of the
atoms in h-Sb
x
WO3+2x , in space group P6/mmm at ambient temperature, and their isotropic
thermal displacement parameters. The unit cell dimensions are [Å] a = 7.4369(4) and c =
3.7800(2).
Atom Wyckoff symbol x y z Uiso [Å2] Occ.
W 3g 1/2 0 1/2 0.0103(14) 1
Sb 6k 0 0.0841(9) 1/2 0.031(3) 0.083
O1 3f 1/2 0 0 0.0074(16) 1
O2 6m 0.4221(8) 0.2111(4) 1/2 0.0094(19) 1
O3 1a 0 0 0 0.0111(19) 1
Table 3: Anisotropic displacement parameters [Å2] of tungsten and antimony in h-
Sb
x
WO3+2x . Anisotropic displacement parameters of the oxygen atoms were not refined
in order to obtain an improved data-to-parameter ratio.
Atom U11 U22 U33 U12
W 0.0169(14) 0.0055(14) 0.0045(15) 0.0028(7)
Sb 0.022(6) 0.009(3) 0.067(5) 0.011(3)
The sum of the occupancies leads to a total Sb content of x = 0.167, which corresponds to
the occupancy of Sb in every other hexagonal cavity position in the tunnel. The absence of
a superlattice indicates that there is no long range order of the Sb in the cavities. Thus, in
this compound, antimony is found to occupy channels within the hexagonal bronze network
of WO6 octahedra, being surrounded by a total of six oxygen atoms. Four oxygen atoms
are in a plane around an antimony atom, while the other two oxygen atoms are in the polar
positions. The displacement of the Sb from the center of the cavity allows it to optimize its
bond lengths to oxygen: the Sb-O bond lengths are 2 x 1.99 Å and 2 x 2.20 Å to nearby oxy-
gens and 2 x 2.78 Å and 2 x 3.28 Å to oxygens across the hexagonal cavity, consistent with
reported values for other oxides. The corresponding network of polyhedra for h-Sb
x
WO3+2x
viewed along the c-axis is shown in figure 2a, and the details of the coordination polyhedra
of the distorted [SbO8] hexagonal bipyramid and the WO6 octahedra with the corresponding
metal-oxygen bond lengths are depicted in figure 2(b)-(c). The inclusion of excess O in the



































~ 1.93 Å 
~ 2.79 Å
Figure 2: (a) The polyhedral representation of h-Sb
x
WO3+2x , showing the network consist-
ing of [WO6] octahedra, and also of distorted [SbO8] hexagonal bipyramids. Coordination
polyhedra of (b) the distorted [SbO8] hexagonal bipyramid and the (c) WO6 octahedra with
the corresponding metal-oxygen bond lengths.
are in the channels in the Sb-Mo-O for one of the ITB phases16 and Sb-O-Sb bonding was
discussed as being potentially present in the ITB in the Sb-W-O system.15 The current work
is the first to characterize the Sb-O system within the tunnels.
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Figure 3: Representative XPS spectrum of single crystals of h-Sb
x
WO3+2x . The overall (blue
line) and deconvoluted fits of the raw data (black circle) for the Sb(V) 3d 5/2 (orange line),
the Sb(V) 3d 3/2 (red line), adventitious oxygen 1s transitions (light green line), and the
oxygen 1s from the metal-oxygen bond (green line) transitions are shown. The agreement of
the data with an assignment of an Sb(V) oxidation state is excellent.
X-ray photoelectron spectroscopy. The composition Sb0.5W3O10, as obtained from
SXRD measurements, along with the blue color and metallic conductivity of the material,
indicates the presence of antimony in the oxidation state Sb(V) in h-Sb
x
WO3+2x . An Sb(III)
oxidation state is incompatible with the formula of the compound and its transport proper-
ties; it would for example lead to a tungsten oxidation state of greater than +6, which is not
possible under our conditions and to electrically insulating behavior, which is not observed.
However, because the presence of the Sb(V) state can be considered unexpected, we verified
the exclusive presence of antimony with the oxidation state Sb(V) in this compound by x-ray
photoelectron spectroscopy (XPS). No antimony in the oxidation state Sb(III) was detected;
only Sb(V) was present. In figure 3 the XPS spectrum obtained between 525 and 543 eV
for single crystals is shown. The observed peaks at energies of E1 = 530.6 eV and E1 =
540.0 eV correspond to the Sb(V) 3d 5/2 and the Sb(V) 3d 3/2 transitions, respectively.
The fits of the raw data for the Sb(V) 3d 5/2 (orange line), the Sb(V) 3d 3/2 (red line), ad-
ventitious oxygen 1s transitions (light green line), and the oxygen 1s from the metal-oxygen
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Figure 4: Powder x-ray diffraction pattern measured on a polycrystalline sample and a
sample of crushed single crystals of h-Sb
x
WO3+2x . For reference the simulated PXRD pattern
obtained from the single crystal XRD refinement is also shown.
peaks can be fully separated from the antimony peaks, when making use of the Sb(V) 3d 3/2
transition at the higher binding energy (for further details on the oxidation state assignment
of antimony, refer to reference 17). The fit (emphasized blue line) for both the Sb(V) 3d 5/2
and the Sb(V) 3d 3/2 transitions is excellent, unambiguously confirming the oxidation state
of Sb(V) in this compound.
Powder x-ray diffraction. In figure 4, the powder x-ray patterns (PXRD) measured
on a polycrystalline sample and on a sample of crushed single crystals of h-Sb
x
WO3+2x
are depicted. In the bottom panel the simulated PXRD pattern from the single crystal
XRD refinement is shown for reference. Both PXRD patterns are in good agreement with
the simulated diffraction pattern, thereby verifying the validity of the obtained structural
model. Polycrystalline h-Sb
x
WO3+2x proved to be challenging to synthesize as a single phase.
Firstly, for a synthesis at low temperatures (T < 600 ◦C), we found that WO3, WO2, or
mixtures of WO3-x were still present after the reaction appeared to stop. Secondly, at higher
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Figure 5: (a) High-resolution TEM (HRTEM) image of single-crystal h-Sb
x
WO3+2x with
the a-axis perpendicular to the image plane. Boxed area was enlarged and shown at the
bottom-right corner, with its atomic structure superposed on the image. (b) The Fast
Fourier Transform of the HRTEM image of (a), which is consistent with the kinematic
electron diffraction simulation at the [100] zone axis (shown in (c)) using the crystal structure
demonstrated in figure 1.
temperature (T > 620 ◦C), the ITB i -Sb
x
WO3 was found to be the thermodynamically most
stable phase. Thirdly, we found that this oxide is very sensitive to having the correct oxygen
content present - only syntheses with the precise stoichiometry of h-Sb0.167WO3.33 resulted
in samples with an acceptably low amount of impurity present. The optimal synthesis con-
ditions were found to be 600 ◦C for 12 h, the resulting PXRD pattern from this synthesis
contains only minor impurity peaks of WO3-x , as shown in figure 4.
Transmission electron microscopy. In figure 5(a), we show a high-resolution TEM
image (HRTEM) obtained from single-crystal h-Sb
x
WO3+2x , manifesting a good crystalline
structure in a large area. The corresponding Fast Fourier Transform (FFT) of the HRTEM
image in figure 5(b) is consistent with the simulated kinematic electron diffraction pattern
(figure 5(c)) based on the crystal structure shown in figure 1. The consistency between the
FFT of the HRTEM image and simulated kinematic electron diffraction supports the atomic
model presented here.
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T ~ 140 mK
T= 300 K
T =100 K
Figure 6: Temperature-dependent resistivity of h-Sb
x
WO3+2x in the temperature range be-
tween T = 300 K and 140 mK. Lower left inset: Resistivity in the very low temperature
region between T = 140 mK and 2 K. Upper right inset: Field-dependent magnetization of
h-Sb
x
WO3+2x at 100 K and 300 K, for applied fields between µ0H = -9 T and +9 T.
of h-Sb
x
WO3+2x in the temperature range between T = 300 K and 140 mK. Unlike the
case for many hexagonal tungsten bronzes, no transition to a superconducting state is ob-
served. The resistivity at room temperature is ρ300K ≈ 1.28 mΩ, and the resistivity does
not decrease with decreasing temperature. This "poor metal" or semimetallic behavior, as
commonly observed for polycrystalline samples of compounds with a low density of elec-
tronic states at the Fermi-level,18 where grain-boundary scattering is significant compared
to the low intrinsic conductivity, is particularly often observed for polycrystalline samples of
metallic oxides (see, e.g., references 19–21). In the inset on the lower left of figure 6, we show
the resistivity between T = 140 mK and 2 K. (The increased noise of the measured signal is
caused by the small current of only 10 nA that is applied for these measurements, used to
avoid self-heating of the sample.) No transition to a superconducting state can be observed
down to a temperature of T = 140 mK. In the inset of the upper right corner of figure 6, we
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show the field-dependent magnetizations of a polycrystalline pellet of h-Sb
x
WO3+2x at T =
100 K and 300 K. The material is weakly diamagnetic, consistent with it having a very low
density of electronic states at EF and significant core diamagnetism (due to the W present).
Electronic structure. In order to get further insight into the poor metallic behavior,
the apparently low density of electronic states observed, and the absence of superconductiv-
ity, electronic structure calculations were performed for a model of the material. The model
places Sb in the center of the hexagonal cavity and in an ordered array (i.e. a 2x super-
lattice) within the cavities, and thus is not expected to describe the electronic system in
detail, but rather provides a general picture of the electronic state of the material. In figure
7(c), we show the calculated electronic density of states within (a) 10 eV and (b) 2 eV of the
Fermi level (EF). In figure 7, we show the resulting calculated electronic band structure of
h-Sb
x
WO3+2x . The high-symmetry ~k-path in the Brillouin zone was chosen for a hexagonal
unit cell. From the calculated electronic density of states and the electronic band structure,
we can conclude that h-Sb
x
WO3+2x is an intrinsic metal. The Fermi-level appears to lie
at the bottom of a broad conduction band within which relatively localized states are also
found. A relatively small amount of occupied states is found at the Fermi-level. The resem-
blance of this electronic band structure to that of the conventional alkali-based hexagonal
tungsten bronzes A
x
WO3 (A = Rb, K) becomes evident upon comparison.
22 Also the overall
resistivities are in good agreement with the alkali intercalated tungsten bronzes. From a
chemist’s perspective this can be explained by two reasons: Firstly, all three of these hexag-
onal tungsten bronzes are structurally similar, and secondly K+, Rb+, and [SbO2]
+, with
antimony in a Sb(V) oxidation state, formally contribute the same number of electrons to
the hexagonal WO3 framework. However, in contrast to the h-Sb0.167WO3.33 HTB reported
here, the A0.16WO3 hexagonal bronzes are known superconductors with critical temperatures
of Tc between ≈ 3 K, and 4 K.22–24 The absence of superconductivity in h-SbxWO3+2x is















































































Figure 7: Electronic structure of h-Sb
x
WO3+2x : (a) Calculated electronic density of states
from -10 eV to +10 eV and (b) in the vicinity of the Fermi-level for a model of the hexag-
onal oxygen excess antimony tungsten bronze (c) Band structure of h-Sb
x
WO3+2x along a
hexagonal ~k-path. For details of the calculation see text.
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between the alkali and antimony variants, or by disruption of the critical electronic proper-
ties of the system by the presence of a small amount of antimony orbital character at EF or
the oxygen in the cavities, although a significant number of the conventional alkali tungstate
bronzes are superconducting. Based on empirical observations, we speculate that it may
be possible to induce superconductivity in h-Sb
x
WO3+2x by either (i) electron doping of the
compound towards the van-Hove singularity in the electronic density of states above EF (see,
e.g. reference 22), or (ii) by phonon-softening, e.g. if the compound can be chemically tuned
towards a structural instability (see, e.g. references 25,26).
Summary and Conclusion
We have characterized a new compound in the Sb-W-O chemical system. The crystal struc-
ture of this compound was solved and refined by single-crystal x-ray diffraction. It crystallizes
in the hexagonal space group P6/mmm with the antimony and oxygen occupying hexagonal
channels within a network of corner-sharing WO6 octahedra. The antimony in the channels
is displaced from the centers of the hexagonal cavities. Our XPS spectrum verifies the ex-
clusive presence of antimony in the oxidation state Sb(V) in this compound. The crystal
structure was further investigated by PXRD and high-resolution TEM, which clearly confirm
the oxygen excess and the validity of the structural model derived from single-crystal x-ray
diffraction. The discovery of this hexagonal tungsten bronze extends the structural series
beyond the known perovskite type Sb
x
WO3 phase for low antimony contents and the known
ITB phase. h-Sb
x
WO3+2x is found to be a poor metal with a resistivity at room temperature
of ρ300K ≈ 1.28 mΩ cm. From the resistivity, diamagnetic susceptibility and electronic band
structure, we find that h-Sb
x
WO3+2x should be a low density of states metal. The resistivity
measured down to T = 140 mK does not show any signs of superconductivity or any other
electronic transitions, which is in contrast to the electronic and structurally closely related
hexagonal A
x
WO3 phases with A = Rb, and K, and suggests that the SbO2 units present
15
disrupt the electronic or vibrational characteristics that lead to superconductivity in the
alkali tungsten bronzes.
Experimental Section
Synthesis. The precursor WO2 was prepared by heating WO3 (99.998 %) in forming gas (95
% Ar/ 5 % H2) at 700
◦C for 12h. Polycrystalline samples of h-Sb
x
WO3+2x were synthesized
by mixing Sb2O5 (99.998 %), WO3 (99.998 %), and WO2 in stoichiometric ratios. The total
mass of each h-Sb
x
WO3+2x synthesis was 300 mg. The reactants were pressed in a pellet,
placed in a corundum crucible, and sealed in an evacuated quartz glass tube. The reaction
mixtures were heated to 600 ◦ C at a rate of 180 ◦C/h, where they were annealed for 12 h;
the product was cooled to room temperature by quenching the evacuated quartz glass tubes
in air.
Single crystals were obtained by sealing the polycrystalline h-Sb
x
WO3+2x powder with dry
LiCl in a ratio of 1:20 in a 8 cm long evacuated quartz tube. The mixture was placed in a
tube furnace at 600 ◦C. After ten days, thin, needle-shaped crystals were obtained at the
cold end of the tube.
Structural characterization. Single crystal x-ray diffraction was performed using a Bruker
D8 VENTURE diffractometer equipped with a Photon 100 CMOS detector, with Mo Kα
and a graphite monochromator (λ = 0.71073 Å) at room temperature. We did not observe
any diffuse scattering (see Supporting Information). The unit cell determination and sub-
sequent data collection, integration, and refinement were performed with the Bruker APEX
II software package. The crystal structure was determined using SHELXL-2013 software
implemented through the WinGX Suite. Powder x-ray diffraction (PXRD) patterns were
obtained from finely ground samples on a Bruker D8 Advance Eco with copper Kα ra-
diation in a Bragg-Bretano geometry and a LynxEye-XE detector. Transmission electron
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microscopy images were obtained at Brookhaven National Laboratory on a JEOL 3000F
microscope equipped with a Gatan liquid-helium cooling stage. X-ray photoelectron spectra
(XPS) were collected under a pressure of p ≈ 109 Torr using a ThermoFisher K-Alpha X-ray
photoelectron spectrometer. All spectra were recorded using Al Kα radiation (E = 1487 eV)
with a survey and pass energy of 100 and 20 eV, respectively. The C 1s peak at a binding
energy of E = 284.5 eV of adventitious hydrocarbon was used as the internal binding en-
ergy reference. The elemental analysis was carried out by Mikroanalytisches Labor Pascher
(Remagen, Germany).
Physical property measurements. The temperature-dependent resistivity and magneti-
zation measurements were performed in a Quantum Design Physical Property Measurement
System (PPMS). For the resistivity measurements, a standard 4-probe technique was em-
ployed using 25 µm diameter platinum wire bonded with silver paint. The resistivity was
measured in the temperature range between T = 300 K to 140 mK. For temperatures above
T > 2 K a current of I = 1 mA was applied, and for temperatures below T < 2 K, a current
of 10 nA was applied. For the resistivity measurements between T = 2 K and 140 mK,
the Adiabatic Demagnetization Refrigerator (ADR) option by Quantum Design was used.
The field-dependent magnetization the vibrating sample magnetometer (VSM) option was
used. Crushed, and finely ground single crystals were measured at T = 100 K and 300 K,
respectively, in external fields between µ0H = -9 T and +9 T.
Band-structure calculations. The electronic band structure calculations were performed
using density functional theory (DFT), via the WIEN2K code with a full-potential lin-
earized augmented plane wave and local orbitals basis,27–29 together with the Perdew-Burke-
Ernzerhof parametrization of the generalized gradient approximation. The plane-wave cutoff
parameter RMTKmax was set to 7, and the reducible Brillouin zone was sampled by 2000 k
points; spin-orbit coupling was included. Due to the structural disorder present (the Sb ions
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are disordered over a cluster of off-center sites in the tunnels) the structure was modelled
by an artificial ordered supercell with asupercell = 3 asubcell and stoichiometry SbW6O20, with
the antimony atoms placed in the ideal on-center (0;0;0.5) position (Wyckoff symbol 1b) of
the hexagonal unit cell.
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